largely free of contamination from other cell membranes, can reliably be obtained from larger flies such as Calliphora vicina (Paulsen, 1984), which harbors highly homologous orthologs of the Drosophila ion channels TRP and TRPL and of the other phototransduction proteins (Huber et al., 1996a (Huber et al., , 1996b (Huber et al., , 1998 . Western blot analyses of proteins extracted from isolated photoreceptor membranes of Calliphora immediately revealed that the amount of rhabdomeral TRPL differed dramatically between light-and dark-raised flies. The high level of TRPL observed in photoreceptor membranes of dark-raised flies rapidly decreased when the flies were transferred into the light ( Figure 1A, left panel) . Accordingly, the amount of rhabdomeral TRPL of flies that were kept in the light for 16 hr was close to the detection limit of the Western blot analysis, but increased to a high level within one hour after the transfer of the flies to darkness ( Figure 1A and dark-raised flies is compared to the TRPL level in isolated photoreceptor membranes. Indeed, the amount of the TRPL protein extracted from total eye membranes is the same in dark-and light-raised flies, although the amount of rhabdomeral TRPL undergoes significant light-dependent changes. Accordingly, the rhabdomeral TRPL fluctuations reported here are biochemically detectable only if rhabdomeral photoreceptor membranes can be separated from the storage compartment in the cell body. There remains the possibility that the downregulation of rhabdomeral TRPL results from a blockage of incorporation of newly synthesized TRPL molecules in combination with internalization and degradation of TRPL in the light. Removal of the blockage in the dark and slowing down the TRPL degradation rate would then allow refilling the rhabdomeral membrane compartment with newly synthesized TRPL rather then with the previously internalized TRPL molecules. Such a mechanism would require a very high turnover rate of TRPL, which includes synthesis, transport to, and incorporation into the rhabdomeral photoreceptor membrane of the entire TRPL content of the cell within Ͻ1 hr. To test this possibility, formation of newly synthesized TRPL was followed by injecting [ receptor membranes, we employed rhodamin-coupled wheat germ agglutinin (WGA). In cross-sections through Calliphora and Drosophila eyes, this lectin intensely laWe next tested the hypothesis of a light-dependent translocation of TRPL molecules from the photoreceptor beled the rhabdomeres, presumably due to the high concentration of glycoproteins in this densely packed membrane to another compartment of the photoreceptor cell. Provided TRPL is translocated from one subcelmembrane region. Double labeling studies with WGA and antibodies directed against TRP, TRPL, or INAD lular compartment to another, the total amount of TRPL present in the eye should remain constant. In Figure 2B were performed to examine whether or not these proteins are localized in the rhabdomeral photoreceptor the amount of TRPL in total eye membranes of light- , 1996) . This observathe rhabdomere due to some interactions between the TRP and TRPL channels (Xu et al., 1997). To distinguish tion suggests that translocations of TRPL may also have a minor physiological function. However, a more recent between these two possibilities, we measured the reversal potential (E rev ) of the LIC, which depends on the study has shown by intracellular recordings from intact flies distinct trpl mutant phenotypes, including altered relative contribution of the TRP and TRPL channels to background lights. Figure 7 shows the obtained intensity-response functions (V-log I curves), which relate the normalized response amplitude to the relative stimulus intensities. V-log I curves were obtained from wild-type Drosophila kept in darkness for 12 hr and measured without or during two different dim red background illuminations. For any given stimulus intensity, the largest response amplitude was obtained with no background illumination, and progressively smaller responses were obtained when background illumination was slightly increased (i.e., a shift in the V-log I curve was observed when the measurements were repeated during dim background light) ( Figure 7A ). In contrast to this observation, when wild-type flies were kept in light for 12 hr and dark-adapted 5 min prior to the recording procedure, the V-log I curves obtained without and under the very dim background illumination were superimposed as was described for trpl null mutants by Leung et al. Total RNA was isolated from dissected Calliphora compound eyes mM Na 2 GTP, and 1 mM NAD. In other experiments, the pipette solution contained 120 mM K gluconate, 2 mM MgSO 4 , 10 mM TES using TRIZOL reagent (GIBCO-BRL Life Technologies, Germany) according to the manufacturer's instructions. Northern blot analysis (pH 7.15), 4 mM MgATP, 0.4 mM Na 2 GTP, and 1 mM NAD. with digoxigenin-labeled antisense cRNA probes for trp-, inaC (ePKC)-, and inaD-mRNA was performed as has been described Electroretinogram and Light Stimulations previously (Huber et al., 1994, 2000) . A partial cDNA clone encoding Electroretinogram (ERG) recordings were applied to intact flies as the Calliphora homolog of Drosophila TRPL (amino acids 569-1124, described previously (Peretz et al., 1994b). Orange light (OG 590 59% homology; A.H., unpublished data) was used to generate a Schott edge filter) from a Xenon high-pressure lamp (PTI, LPS 220, trpl-cRNA probe.
Long-Term Adaptation
operating at 50 W) was delivered to the compound eye by a fiber optic. The maximal luminous intensity at the eye surface was about 2.5 logarithmic intensity units above the intensity for a half-maximal 
